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^M-eflJffl-t^-^^i-rixy h (Dyadic Wavelet) ^Co^tlt ± 
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S.Mallat and S. Zhong, IEEE Trans. Pattern Anal. Machine Intel. 14 710 ( 
1992), "A wavelet tour of signal processing 2ed. " by S.Mallat, Academic 
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£<9, ATJlf-^Sof^ m^^^jH^i^^Wx!, Wx 2 , Wx n , W yi 
, Wy 2 > Wy n t, lo^fiS^^jS^Snttl^H^tL-So 
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mmmz, -^^-fvy vmmm^^mm^mmm^xmm^fitzmmn 
tix^ft^mmwimtj&ftvm^m^m (mm) mtzzt^x^xmrn 

[0 0 7 8] 

*7-mmowim^MLx*mMzmiMirz>m&^^ mmt^* 
mmm^t&mm-^^m&L, mmm^t&mm^^nLx, mw^^^Ttm 

GB<7)3MSffif^> Si^l^OYIQM, HSVIJS, YUVi 
m%£izm%h-r2>ti\ s RGB^NTSC^^Mi:^^ C I E1931^fe^ 
OXYZli, C I E1976CDW)^irZ> L*a*b**iS, L * u * v £K$m 

i-zztzmmir&o ttz, mz-immw6 3 - 2 6 7 8 z^m^mmm^ 

h tt%> J;-)^RGB £Mlf ^- 1 L> i n K it^l" & 2^ Z&mm^ t 

ir&zottmfexk m ^^wiz&it&mmmmiz. mmm^-^MLxm 

[0 0 7 9] 

»*^4, 8. 12, 1 6 [ztzm^mz&tfhmmt^v) rif^MMts 
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[0 0 8 0] 

o r > y >r x^s i>^^u^)v<7)mi xm ft-9- x^^-r & &nm&.&M 

, Jlltf * « £ * & - t **-C § & o 

[0 0 8 1] 

#!lx.t£\ I S 0 1 0 0 - 8 0 0mSt<O 13 5t^ X<7)%Lm.7 J 3 0- 

9 0 pixel/mm (mmt±7 4 )VA(D^) feB.OWifr'EH *) ffii&BtX 7* \ > - > 

0-14 Opixel/mm-C;*^ >XLfc^§^{i. ^3^t>rJiCx- 
71/-; h^Mffl'/^-t^i Lv> 0 SfcDSC-e 1 0 0 75-6 0 0 75®^ 

m<DM&m-effi&Ltzmm~ttLxit^ ^2^^i7x-/u^ 

TUv^, -«»*LlK-A4-9->fXfiJStcffi^1-*»^^i±, ±^«t^: 
[0 0 8 2] 

<nmi&#k 1 ®.*M??f&<DmfriZ'D\,*xi*. iCI^tSicotii^^ 
[0 0 8 3] 

[0 0 8 4] 
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[0 0 8 5] 

mi o(i. ^»^ff^jc^tt^®faie$i^sio^«^^^i-^i(ii^^ 
&<> mmmmm i fi. mi ok^i-j^k, if$2^-ift:, s^t-t^is 

[0 0 8 6] 

ifz, Mfo2<D±mzli^ m^^WtLXCOCRT (Cathode Ray Tube) 8, 

m®mnzm&&isgiW:x$>z>7 4 ^a**^^9, RMc^ATj^gi o, 

SflsgBl 1 -hmx-htLX^&o -<7)CRT8^\ 7 0, J>F^MLJ:Ut^I 

tfmz.httX^^ho 
[0 0 8 7] 

m\%M&M 14Cli, PC*- KfflT ^"7°^ 14a. 7D 7 e- (SiiffilK) 
fV7^ffl7^7^14b «A <b *U PC*-K13a^7n 7 e-fV7^ 
1 3b^iLMii:^oti/^ 0 PC*-K13a(i, 1?!jxJ£\ TV 9 fr* 

[0 0 8 8] 

1 5 Kfi, 7n-^-f^^ffl7Wl5a, M0ffl7^ 
15 b. %7*<< Tstmry-f* 1 5 c7& s fltx.fc*L, -E-n-rn, FD 1 6 a, MO 
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16 b, Jtrj 7s? 1 6 c^HL^nTfilgtC^oTV^o %7*>t 7>9 1 6 c <t L 
T(i, CD-R, DVD-RW4o 
[0 0 8 9] 

@10t(i, t£f«l 1, CRTS, KttJRjfll 
[0 0 9 0] 

& & , in i o l/c nftffsft&ft ltti, is*#fl- k nit l t jjtft l r 

[0 0 9 1 ] 

<mmmmw 1 <di*jm$;> 

HI 1 li, IHt8E«g 1 Ort«5«jfi=Sr^1-rn ^M^o ®ftf£$l^M 
1 fi> Ell 1 K^-J^K, IW«lffi7, 7°'J > h£)&g|$5, 7* 

^A^ + tti9, WMgil 0, Bftffi&SBl 4, 
3 2 , lHt#&g& 15, r*- * 7 1 , ftfftK 11, C R T 8 , ilfg^S 

(titfj) 3 3*»P>flt^$*L* 0 
[0 0 9 2] 

«W#«BJ7ti, v^^nn^ejL-^tct 0«J^$^, ROM (Read Only Memo 

ry) ^osa«« (m^B&) i<z$mztix^^mi%mm7°uyy &m<o&m.um-7 

uyyAt, CPU (Central Processing Unit) (0^B&) t^SlCJ:^ 

insteps 1 *mj&-rz>&m<oW}fti:MW-r2>o 

[0 0 9 3] 

fW»SB7li, *3£IBOM&&&gSK#£®{«^3gB7 OfcWU Ml 2 
SSI OfcJ: OttWLfcMfcr'-*, ®ftl% iiSB 1 Afrbmfr&ttifzmfer- 

ftumm^mm^&3 2*frLxAt)ztitzmmr-?i l zttLx. ^§tm 
<vmi%mm*MLxm3Gmwi&mw.$:f*f&L, **fti»4Ktti*t4o 
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1 5, mm^& (hi*) 3 3 

[0 0 9 4] 

u ~f x ) y v p i , P2, p 3 atj&t&o -7°'; > h p 1 wt, +h- £x-»m x, 

[0 0 9 5] 
[0 0 9 6] 

'<-«>*£\ KMmmxtjmmi 0^)777 hx**-*-£j:!K mmttfr 

[0 0 9 7] 

MftSuM 14l±, P C * - K 1 3 a 7 n y tf- -fV X * 1 3 b KUmztt 

tzmmimmzm&itiLxmm7 K$mi-z> 0 zvm&wt&ui 4*±, ®ftis 

I^S3 0tLt, PC*-Kffl7Wl4a, 7 n y kf-rM -X 7ffiT f7' 
* 1 4 b^Zm-f&o m&WL&Wl 4ii, PC* - 1 4 al^W 

i^:PC*-K13a^ 7D? f-fa7ffl7m 1 4 bKHL&Sfi 
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m?2>o PCiJ- Vmryy* 1 4 a t Ltl±, #)xJ£PC#- k-j-^pc 
[0 0 9 8] 

[0 0 9 9] 

Bft«&ffil 5li, ®«5£§R3 1 t Lt, 7D 7 t-f^^ffl7f7^ 1 
5 a, MOfflTW 15 b, TtrV * 7 ffi7 ?'7°? 1 5 c £#x.T</>£ 0 jffift 

ffl7m 1 5 a t:^L£itl^7D7 ti-xV 1 6 a , M0ffl7^7°? 1 
5 bKML&StifcMO 16 b, ftT^i MT 1 5 c £H L&£*L7t:ft 

[0 1 0 0] 

f-^f»¥S7 Hi, Bte«*^*ftK#i£?-s&:fcra« ( ifOftOBflW* 

[0101] 

Sffcttl Hi, if f&A7J##£ 1 2^*-r^>o 2(i, $lx.(;f, * 

•yf/^wufCJ; 0«j£$*L-Ci3*K 1f^A*¥Sl 2 0#>T«-^£A2lf8^ 

mi&-fz>±o^i.xi>£^ 0 crt 8 (2, mmui^hxtj^Ktzm^mmm^ 

[0 10 2] 
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[0 10 3] 

- * 701. SH^* * -v y r- 9 702, ®ft r-'- * #5£fi?M 
mssg 703, m&mm&mu i o 4 , c RTstw 705, > * 
^lssg 7 0 6, > h i^MigR 707, mi^r-tm^mwrnu 708^ 

[0 10 4] 

7 0 4 i:^t^>o -7 4 )\sA7,*^yr-9$m.U7 0 'l (2, 

-yx • • 7 j fr&izftmm^w&MMKtimzttfz i sosj^, 

* - * - & , ^m^w k h *> & tt • mz&ft u m-tz mm (m x.haps<d 
tmmmftm) & £i>&^xmi%m&*&w^7 o 4 ^th^i-& 0 

[0 10 5] 

mmmx*^yr-?*>n : mu7 0 2 a, mwMxtimm. \ o^A^ti 

/cSt'»it:^L, EltfillA^e 1 0 m^<n%GEmt • ^iSWM^m^^^ 

7 0 4 ^ttl^1-^>o 
[0 10 6] 

®ft-r*-^#^:fi?||cM^7 0 3(i, ll^l5ii^3 0 ^>il«¥l£ (A^) 3 

(Dm^jj-m^m&mzn^K wi%.m&>&mu7 o 4 c^t^ 0 

[0 10 7] 

®ftP^MS^7 0 4 IC, frA7s*^yr-?$m.U7 0 1 , ^ft/M^f* 

*\yr-?$mU7 o 2, Mfi-x-*»^?fi#yisi$7 0 3 iz&^xi&mzti 
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[0108] 

®f£U^4M§& 7 0 4 (2, 1 1 X(i$IJ^SI5 7 <7)tg^*o\>T 7 ^ iUA 

x**i-^9, MMiti o, ®ftteii^3 o, mm^& (A#) 3 

U y Ymk*'ft7 «t -5 (~-r& 0 

[0 10 9] 

ffi-^-^tLT, HJfeflll (HI13#db) XfiH»l2 (HI14#bb) tc^v>r#: 

MSR7 0 7, ®fa-r-^#^«^7 0 8, f-^Itfg7 1 HtB^-r^>o 
[0 1 1 01 

CRT@WM^7 0 5(2, MftP^SSR 7 0 4 rt» <b A^ £ n^MftMvIr 

it l> su^tt m^mTFtf&mzm w.t&j% tfzm^m^m^^ crt8 ^m^i- 

Z> o 

[0 111] 

7°>j >*@MM7 0 6(2. HftPMLSSIS 7 0 4 frh Xti £ tL/ciBft^a 
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[0 112] 
[0 113] 

®f£^-*#^j£MSSB7 0 814, ®f£8S!«L3SB 7 0 4 rt*<bA;&3*utii 
&98Mffifr<OWfefe^rKtt Lt, tfrg^fkCT JPEG, TIFF (Tagged Ima 
ge File Format) , Ex i f (Exchangeable Image File Format) ^ KlftiH £ tL 

%>&m<v : {Kmm\%-7 v^<om&*'w\ wmfc&ws 1 ^it f t (m 

W 3 3 CHttt^o 
[0 114] 

7-f^A^ + t>f-^W7 0 1, Rl^m^^r^ 
7 0 2, Mftx- * #^IIMS^ 7 0 3, MftP^SgP 7 0 4, CRTlt 
MM 7 0 5, 7 V > ? i^MS^ 7 0 6M7 0 7, BfiRr'- * f^gt^I 
$[57 0 8 iv^g^i, $HlOfl(OMflW7 0 nmt&omMi&VZM 

(i&<, #0xJ4\ C P U i:iJ 4 v 7 h x 7 MolSw ES- 1 L 

Jj^fiT^ ^M^BS^i3tt^®ftfS««l (4, ±izEOrt#tc 

[0 115] 

EI 1 2 OHHtf^M^ 7 0 4 Kfcv»T|£?T$*i*#L3&Cov*-c\ HM 

x&m$rt & &mm®ii££& tit, $.i:3c ■jx-yi/y h $ *l£ 

[0 116] 

<n»y i > 
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zmmt^tfii ? -wmt j %-c&z>m'k&, ^^zcd* ? -mmt^-i*. rgb 

[0 117] 

(Cohen, Daubechies, Feauveau 9-7) 0 il^^Il 3t:l5V^, O.HPF, 
-;*X7 4 fr? Ztf-To tfz, 0_HPF\ O.LPF'li, Zti^ti, $U£3c^ 
Ii£l] 



X 


! 0_HPF 


0_LPF 


0_HPF' 


0 LPF' 


-4 




0. 037829 


-0. 037829 




-3 


-0. 064539 


-0. 023849 


-0. 023849 


-0. 064539 


-2 


0. 04069 


-0. 110624 


0. 1 10624 


-0. 04069 


-1 


0. 418092 


0. 377403 


0. 377403 


0. 418092 


0 


-0. 788485 


0. 852699 


-0. 852699 


0. 788485 


1 


0. 418092 


0. 377403 


0. 377403 


0. 418092 


2 


0. 04069 


-0. 110624 


0. 110624 


-0. 04069 


3 


-0. 064539 


-0. 023849 


-0. 023849 


-0. 064539 


4 




0. 037829 


-0. 037829 





^ltC&^T, x = 0 <D7 4 M&%kMLX\;^2>m^jz}iir2> 7 4 

x = - 1 <D7 4 )V9&mt, 5%&*&mLx\<^2>mm<7) 1 ^>m<vmm 

[0 118] 

ffilE# 2003-3082956 



Wm. 2003-008217 



^-v: 33/ 



13tCio^T, D_H PF 1, D_LPFl(i, f^ti, 

&m<D^s( 4 ^ )V9 ttz, D.HPF'l, D_ 

[H2] 



X 


D_HPF1 


D_LPF1 


D.HPF'l 


D_LPF'1 


-3 






0. 0078125 


0. 0078125 


-2 






0. 054685 


0. 046875 


-1 




0. 125 


0. 171875 


0. 1171875 


0 


-2. 0 


0. 375 


-0. 171875 


0. 65625 


1 


2. 0 


0. 375 


-0. 054685 


0. 1171875 


2 




0. 125 


-0. 0078125 


0. 046875 


3 








0. 0078125 



^2fCjoV>T, x = 0 <D7 4 ^M.^MLX^hm^^mrh 7 4 

)l/?l$SXX\ x =- l <D7 4 IlWLTv^jli© l OfttfOlilt 
<D7 1 )l<?i£MX\ x = + 1 <D7 4 )U?&M&. ^^^SLTV^lj^CO 1 Of^ 

[0 119] 

)Vn<D7 4 WOls 1 <D7 4 ^ ? <7)&&%i<7)ffllZ 2 n ~!- HH<0-tfn 
ZftXLtzi><Dtfm^btl2>o 
[0 12 0] 
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[^3] 



i 


r 


1 


0. 66666667 


2 


0. 89285714 


3 


0. 97087379 


4 


0. 99009901 


5 


1 



[0121] 
[0 12 2] 

0flx.ti\ I SO 8 0 0, 3 5 ^-ctftf^$^/cl}ft^> 6 1 pi 

iifit^^^Mff x o. 7> 1/^2 <Dmmzmmmm<x x 1 . k i"<)\s3<d 

L&^J; o K-f&o fit, ®ftMm<7)®fa^, 3 0 0 d p i ^tU^fi? 
[0 12 3] 
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& o 

[0124] 

^Lofrhikfc z n& mm j^t (vmm km l xm^m *m u-r & &a (00 x. «\ 

fffM^OCf^M) ^^fv\ ^coM^H^LTtiM^tf^^v^J: ^ n Lfz 
[0 12 5] 

[0 12 6] 

ii n&ai?- £ ^ t tfx £ & o 

[0 12 7] 

<$k1MM2 > 

HI 4(i, HM#0 2 H£tt&®f£P^ra£($7 0 4<7)|*I$|5Mani^a v^r-A 
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[0 12 8] 

IWx 3 , Wy 3 Kf±|qi$IJM3£ffiLTV>£i^ H»J 1 ^[^^tcHmti^^ 
-*§"e& & (i , ^ * 7 - Wmn^ i R G B ff t> iSif t -fe^I-^-H 
[0 12 9] 

U^/l/ 2 ©*S«f «^«^W x 2, Wy 2 h l^^3 0ftJS&flri*j&$MB 
fWx 3 , Wy 3 t$:J:ttt^MHt(i, ( 3 0*S*^i*JS«*0«-^ 
5M) / (W^^2 0i^MI^mit^(7)jf^Jg) £ttltU fllxJiT, 
0. 8 5^Tfc&o£&#K, ^co®*0 1x^;i/2 <7)^r^m^5><7)m^S 
£0 ttS^fflv^it^lSo 
[0 13 0] 

J^±<7) i^:, HM#!l 2 <7)®f£iS§i£gg l k «fc *ui\ H»fl i <7)*§^ £ 

[0131] 
[0 13 2] 
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[0 1 3 3 I 

»*^2. 6, io, 1 4 nffifco^tcttKf, #m«¥ftjt^ms^-^^ 

X^Z> 0 

[0 13 4] 

»*^3, 7, IK 1 5 Ktmv^W^Xtttf^ Wimfeirit£j& ft (VWmm^ 
[0 13 5] 

1**^4. 8, i2. 1 6nffi*o^»;j:*L»f, wmn^mK&wioffimm 

[HI] 

*§&m iz& & ^mmitmrnm \z&^xm^hKh*y i-ruy Mwm £ tfi)- m 

[IH2] 

[13] 

tA7d -y ?mx$>2> 0 
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38/ 



[04] 
[0 5] 

[0 6] 

[07] 
[0 8] 

2^7C'fS-^^i3tt'5 1 I/^JKOZi7x-7*l/7 M'»7-f i^fel*^ 
[09] 

AMf So^t^rf 7x-7i/7 «}&^<b. Mfwaa^sa^-B-^- 

So' ^^'OH^^ty7fA7'n y ?m~C&Z> 0 
[010] 

[011] 

[0 12] 

0 1 1 Olj«TO7 0O«HgW«rit«:^"t7'n 7 7l^^„ 
[0 13] 

[0 14] 
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t 

1 BftfSii^fi 

4 St^SSS (BftfSfiSB) 

5 7" 'J > M^fifcSB (BflfeSE»ap) 

7 ftUtM 

8 CRT 

9 (Bffete^SEJRSB) 
1 0 Rlf^IA^tl (Sftffi-^-llcra) 

" 1 1 Sf^SU 

1 2 ti^A^IS: 

1 4 b&§c&sb m\mmmM) 

1 5 b&#&sb (iiftfe$isi5) 
3 o wmm^& 

3 1 mmmm^ 

3 2 ins^s (AH) 

3 3 ills ¥l£ (£tiH) 

34 nw>-7° } )>? 

7 o wf&mk&m migimmmm 

70 1 7^^A^Jrt>f-^MH5 

' 7 0 2 ^mfl^ * * > r* - * 

7 0 3 Bftr*- * t^IMia 

7 0 4 B^fSggLSSB (f f£2<9^&g|$, lyoisfcEM) 

7 0 5 CRTHtMHJ 

7 0 6. 7 0 7 7 'J > h H^&JgSB 

7 0 8 Mftr-'- * #5£fp/&4MgP 

7 1 f-^fifS 
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a>1 b<0 a=1 b=0 a<1 b>0 
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[H2] 



LPF 




21 






HPF 




21 



[El 3] 
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LPFx 
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2iy 
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So 



Si 


Wvi 


S 2 


WV2 


Wvi 


mm 

EH EES 


WV 2 


Wvi 


Wh 2 


Wd 2 


Wh 2 


Wd 2 


Whi 


Wdi 


Whi 


Wdi 


Whi 


Wdi 



[H5] 



Sn — 


2Ty 


— > 


LPF' y - 


















^(±>— (SX n )^ 


2Tx 


— > 


LPF'x 


Wh n -* 


2 T y 




HPF'y - 


























Wv n — 


2T y 




LPF'y - 


















^0— (WX n )-* 


2 t x 




HPF'x 




2 t y 




HPF'y - 
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[07] 



Sn-1 



LPFx 



LPFy 



HPFx 



-Wxn 



HPFy 



Wy n 



[H8] 



Sn 
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LPFy 



HPFx 
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LPFx 



HPFy - 1 



"©-►Sn-1 
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[il 3] 
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[ii^mi m 1 3 
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